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Question 1 (25 marks) 


Part 1 (15 marks): MULTIPLE CHOICE. Choose the one alternative that best completes 


the statement or answers the question. Provide an appropriate response. 
1) The domain of f(x) = = f(t) is: 
X- 


a) all real numbers except 0. 
all real numbers except 4. 


2) 


) 
) all real numbers except 2. 
) 


all real numbers. 


2) The slope of the line 4x + 5y+ 3 =Ois 


(a) -+ (b) -4 (c) 4 (d) -: 
3) If log4x = -3, then x= 
1 1 
a) (b) 64 (c) = (d) -12 


4) The best approximation of e is: 


(a) 1.4 (b) 1.8 (c) 2.7 (d) 3.1 


5) The below graph is best represented by: 


(a) y=e* (b) y= 4" (c) y=In4 (d) y =log4 


Part 2 (10 marks): 
(a) Differentiate: f(x) = 3x Hx —6x+3]} 


Poe 


sca 


(b) Find: | 
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Question 2 (25 marks) 


Part 1 (15 marks): 


The Krishnans borrows $150,000 for a new home by obtaining a 40-year mortgage at a rate 
of 10.2% compounded monthly. Find: 
(a) the monthly payment, 


(6) the total interest charges, 


(c) the principal remaining after 15 years. 


Part 2 (5 marks): 


A small airline has 3 flights, A, B, and C, to each of 3 cities in Colorado. The matrix N 
represents the number of passengers carried in November, and matrix D represents the 
number of passengers carried in December. Write a matrix that shows the total number of 
passengers carried in these two months. 


Denver 2000 3000 1500 2500 3500 2000 
Boulder N =} 4000 1000 3500]; D =| 4500 1500 4500 
Aspen 1500 2000 2500 2000 3000 3000 


Part 3 (5 marks): 


The demand equation for a manufacturer's product is p = 400 — q, where p is the price per 


unit for q units. Find the marginal revenue function. 
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Question 3 (25 marks) 


Part 1 (10 marks): 


Mothers Against Drunk Driving is a very visible group whose main focus is to educate the 
public about the harm caused by drunk drivers. A study was recently done that emphasized 
the problem we all face with drinking and driving. Four hundred accidents that occurred on a 
Saturday night were analysed. Two items noted were the number of vehicles involved and 


whether alcohol played a role in the accident. The numbers are shown below: 


Number of Vehicles Involved 
Did alcohol play a role? 1 2 3 Total 
Yes 50 100 20 170 
No 25 175 30 230 
Total 75 275 50 400 


(a) | What proportion of accidents involved more than one vehicle? 
(6) |= What proportion of accidents involved alcohol and a single vehicle? 
(c) | What proportion of accidents involved alcohol or a single vehicle? 


(d) Given alcohol was involved, what proportion of accidents involved a single vehicle? 


Part 2 (15 marks): 


The time it takes to assemble an electronic component is normally distributed with a mean of 


17.2 minutes and a standard deviation of 3.1 minutes. 


(a) | The probability is 95% that it will take at least how long to assemble a component? 


(6) | What is the probability that it will take at least 16 minutes to assemble a component? 
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Question 4 (25 marks) 


Part 1 (10 marks): 


A hotel chain wants to estimate the average number of rooms rented daily in each month. 
The population of rooms rented daily is assumed to be normally distributed for each month 
with a standard deviation of 24 rooms. 

During January, a sample of 16 days has a sample mean of 48 rooms. This information is 
used to calculate an interval estimate for the population mean to be from 40 to 56 rooms. 
What is the level of confidence of this interval? 


Part 2 (15 marks): 


MULTIPLE CHOICE: Choose the one alternative that best completes the statement or 
answers the question. 
A large national bank charges local companies for using their services. A bank official 
reported the results of a regression analysis designed to predict the bank's charges (Y) -- 
measured in dollars per month -- for services rendered to local companies. One independent 
variable used to predict service charge to a company is the company's sales revenue (X) -- 
measured in millions of dollars. Data for 21 companies who use the bank's services were 
used to fit the model: 

E(Y) = Bo + BiX 
The results of the simple linear regression are provided below. 


Y = -2,700 + 20X, Syx = 65, two-tail p value of 0.034 (for testing B1) 


1) Interpret the estimate of Bo, the Y-intercept of the line. 
(a) For every $1 million increase in sales revenue, we expect a service charge to 
decrease $2,700. 
(b) About 95% of the observed service charges fall within $2,700 of the least squares 
line. 
(c) All companies will be charged at least $2,700 by the bank. 
(d) There is no practical interpretation since a sales revenue of $0 is a nonsensical 


value. 


2) 
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Interpret the p-value for testing whether 6; exceeds 0. 


For every $1 million increase in sales revenue, we expect a service charge to 
increase $0.034. 

Sales revenue (X) is a poor predictor of service charge ( Y). 

There is sufficient evidence (at the a = 0.05) to conclude that sales revenue (X) is a 
useful linear predictor of service charge (Y). 

There is insufficient evidence (at the a = 0.10) to conclude that sales revenue (X) is 


a useful linear predictor of service charge ( Y). 


Interpret the estimate of o, the standard deviation of the random error term (standard 


error of the estimate) in the model. 


(a) 


(b) 


co. o 
—- — 


About 95% of the observed service charges equal their corresponding predicted 
values. 

About 95% of the observed service charges fall within $130 of the least squares 
line. 

About 95% of the observed service charges fall within $65 of the least squares line. 
For every $1 million increase in sales revenue, we expect a service charge to 


increase $65. 


QM461 Special, Trimester 2 2015 
FORMULAE 
log, m 


Change of base formula: log, m= 
log, b 


Finance: S = P(1 +1)" 
re=[1+4(W/n)]"-1 


A= “| 1-(+7)"| S= | (+r) -1] 


—~b+~b* —4ac 


Quadratic Equations: x= ; 
a 


Matrices and Input-Output Analysis: 


Cj = aiib4; + aj2b; + ot AinDyj 
x = (LA) 'd 
abi a] ed) Sb) 
c d| ~ ad —be| —c a | 
; — dio ad 
Differentiation : —(x")=nx 
dx 


d du dv ; F 
— E =v—+u—=Vvu +UV. 
dx be) vo] dx dx 


If y is a function of u, and u is a function of x: ay ay a 
dx du dx 
If y = u(x)/v(x) then & =" 
dx y2 
d(tnx) 1 d(e*) apt 
dx x dx 
er tee x dy 
Elasticity: 7 =——. 
y dx 
" (n) 
Taylor's expansion: f(x) = f(a) + f(a)(x—-a) + a (xa)? + ...+ FOr a" ae 


Integration: 


If a! = f(x), then J f(x)dx= F(x) +C 


If a = f(x), then [f@ar= FO) - F(a) 
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Statistics: 
=? 1 n ‘ 1 < . = 
(X,-X) 15x rte) }=Dox-¥) x P(X) 


M=Dixp) oo = Dw)? p= Ex? paw? 
allx 
o* =np(1— p) 


allx 
n x n-Xx 
p(x)= xP G-P) » MEO 01, 220.0, =p 
Per ee ee 2 X-wp 
Normal Distribution: X~N(u,o7) => Z= — ~N(O, 1), 
Oo 
A EO ); HEE as, 
Jo?/n S?/n 
n large: = Ae = N(0,1), 
J S?/n 
na 1 Z 2 
P—P s N(0,1) where Oy = pal=p) : a2 | 
oO; n B 
Confidence interval: ¥+Z_,-2 X+Z 2 X+t Be 
7 — ““a/2 vn re ey D: Vn — "al2,n-1 Vn 
X-u X-u 
Tests of Hypotheses: Ho: Ut = Uo Z, = 2 fe die 2 
Seale ' sidn 
Regression: 
SSX = V(X, -X)? {Sx 1S x0} ssy=)\(¥, -¥)’ {Sx 1S)" SST 
i=l i=l nN j=l i=l i=l nN j=1 
ssxVv2> (x, - OY, -PY=V xy, -2OO xX )OY) 
i=l i=l n Al i=l 
b, = ne by =Y¥ —b,X , See mals SSE= SST —b,SSXY 
SSX n-2 
- 2 _ SSR _ b)SSXY .___SSXY 
es SST SST ° [(SSX)(SSY) 


b, —B, 
Spy [SSX 
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The Cumulative Standardized Normal Distribution 
Entry represents area under the cumulative 
standardized normal distribution from -co to Z 


-4.0 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 


-3.9 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 
-3.8 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 
-3.7 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 
-3.6 | 0.0002 | 0.0002 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 | 0.0001 
-3.5 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 | 0.0002 
-3.4 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0003 | 0.0002 
-3.3 | 0.0005 | 0.0005 | 0.0005 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0004 | 0.0003 
-3.2 | 0.0007 | 0.0007 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0006 | 0.0005 | 0.0005 | 0.0005 
-3.1 | 0.0010 | 0.0009 | 0.0009 | 0.0009 | 0.0008 | 0.0008 | 0.0008 | 0.0008 | 0.0007 | 0.0007 
-3.0 | 0.0013 | 0.0013 | 0.0013 | 0.0012 | 0.0012 | 0.0011 | 0.0011 | 0.0011 | 0.0010 | 0.0010 
-2.9 | 0.0019 | 0.0018 | 0.0018 | 0.0017 | 0.0016 | 0.0016 | 0.0015 | 0.0015 | 0.0014 | 0.0014 
-2.8 | 0.0026 | 0.0025 | 0.0024 | 0.0023 | 0.0023 | 0.0022 | 0.0021 | 0.0021 | 0.0020 | 0.0019 
-2.7 | 0.0035 | 0.0034 | 0.0033 | 0.0032 | 0.0031 | 0.0030 | 0.0029 | 0.0028 | 0.0027 | 0.0026 
-2.6 | 0.0047 | 0.0045 | 0.0044 | 0.0043 | 0.0041 | 0.0040 | 0.0039 | 0.0038 | 0.0037 | 0.0036 
-2.5 | 0.0062 | 0.0060 | 0.0059 | 0.0057 | 0.0055 | 0.0054 | 0.0052 | 0.0051 | 0.0049 | 0.0048 


-2.4 | 0.0082 | 0.0080 | 0.0078 | 0.0075 | 0.0073 | 0.0071 | 0.0069 | 0.0068 | 0.0066 | 0.0064 


-2.3 | 0.0107 | 0.0104 | 0.0102 | 0.0099 | 0.0096 | 0.0094 | 0.0091 | 0.0089 | 0.0087 | 0.0084 
-2.2 | 0.0139 | 0.0136 | 0.0132 | 0.0129 | 0.0125 | 0.0122 | 0.0119 | 0.0116 | 0.0113 | 0.0110 
-2.1 | 0.0179 | 0.0174 | 0.0170 | 0.0166 | 0.0162 | 0.0158 | 0.0154 | 0.0150 | 0.0146 | 0.0143 
-2.0 | 0.0228 | 0.0222 | 0.0217 | 0.0212 | 0.0207 | 0.0202 | 0.0197 | 0.0192 | 0.0188 | 0.0183 
-1.9 | 0.0287 | 0.0281 | 0.0274 | 0.0268 | 0.0262 | 0.0256 | 0.0250 | 0.0244 | 0.0239 | 0.0233 
-1.8 | 0.0359 | 0.0351 | 0.0344 | 0.0336 | 0.0329 | 0.0322 | 0.0314 | 0.0307 | 0.0301 | 0.0294 
-1.7 | 0.0446 | 0.0436 | 0.0427 | 0.0418 | 0.0409 | 0.0401 | 0.0392 | 0.0384 | 0.0375 | 0.0367 
-1.6 | 0.0548 | 0.0537 | 0.0526 | 0.0516 | 0.0505 | 0.0495 | 0.0485 | 0.0475 | 0.0465 | 0.0455 
-1.5 | 0.0668 | 0.0655 | 0.0643 | 0.0630 | 0.0618 | 0.0606 | 0.0594 | 0.0582 | 0.0571 | 0.0559 
-1.4 | 0.0808 | 0.0793 | 0.0778 | 0.0764 | 0.0749 | 0.0735 | 0.0721 | 0.0708 | 0.0694 | 0.0681 
-1.3 | 0.0968 | 0.0951 | 0.0934 | 0.0918 | 0.0901 | 0.0885 | 0.0869 | 0.0853 | 0.0838 | 0.0823 
-1.2 | 0.1151 | 0.1131 | 0.1112 | 0.1093 | 0.1075 | 0.1056 | 0.1038 | 0.1020 | 0.1003 | 0.0985 
-1.1 | 0.1357 | 0.1335 | 0.1314 | 0.1292 | 0.1271 | 0.1251 | 0.1230 | 0.1210 | 0.1190 | 0.1170 
-1.0 | 0.1587 | 0.1562 | 0.1539 | 0.1515 | 0.1492 | 0.1469 | 0.1446 | 0.1423 | 0.1401 | 0.1379 
-0.9 | 0.1841 | 0.1814 | 0.1788 | 0.1762 | 0.1736 | 0.1711 | 0.1685 | 0.1660 | 0.1635 | 0.1611 
-0.8 | 0.2119 | 0.2090 | 0.2061 | 0.2033 | 0.2005 | 0.1977 | 0.1949 | 0.1922 | 0.1894 | 0.1867 
-0.7 | 0.2420 | 0.2389 | 0.2358 | 0.2327 | 0.2296 | 0.2266 | 0.2236 | 0.2206 | 0.2177 | 0.2148 
-0.6 | 0.2743 | 0.2709 | 0.2676 | 0.2643 | 0.2611 | 0.2578 | 0.2546 | 0.2514 | 0.2483 | 0.2451 
-0.5 | 0.3085 | 0.3050 | 0.3015 | 0.2981 | 0.2946 | 0.2912 | 0.2877 | 0.2843 | 0.2810 | 0.2776 
-0.4 | 0.3446 | 0.3409 | 0.3372 | 0.3336 | 0.3300 | 0.3264 | 0.3228 | 0.3192 | 0.3156 | 0.3121 
-0.3 | 0.3821 | 0.3783 | 0.3745 | 0.3707 | 0.3669 | 0.3632 | 0.3594 | 0.3557 | 0.3520 | 0.3483 
-0.2 | 0.4207 | 0.4168 | 0.4129 | 0.4090 | 0.4052 | 0.4013 | 0.3974 | 0.3936 | 0.3897 | 0.3859 
-0.1 | 0.4602 | 0.4562 | 0.4522 | 0.4483 | 0.4443 | 0.4404 | 0.4364 | 0.4325 | 0.4286 | 0.4247 


0.0 | 0.5000 | 0.4960 | 0.4920 | 0.4880 | 0.4840 | 0.4801 | 0.4761 | 0.4721 | 0.4681 | 0.4641 
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The Cumulative Standardized Normal Distribution (Continued) 


Entry represents area under the cumulative standardized normal 


distribution from -° to Z 


0.00 0.01 0.02 0.03 


0.04 


0.05 


0.06 


0.07 0.08 0.09 


| 0.0 | 0.5000] 0.5040] 0.5080] 0.5120] 0.5160] 0.5199] 0.5239] 0.5279 0.5319] 0.5359 | 
| 0.1 | 0.5398| 0.5438] 0.5478 | 0.5517| 0.5557| 0.5596 | 0.5636 | 0.5675| 0.5714| 0.5753 | 
| 0.2 | 0.5793| 0.5832] 0.5871 | 0.5910| _0.5948| 0.5087| 0.6026 | 0.6064 0.6103 | _0.6141 | 


0.6293 


0.6331 


0.6179 0.6217 0.6255 
0.6554 0.65911 0.6628 


0.6664 


0.7967 


0.6700 


0.7995 


0.6368 | 0.6406| 0.6443/ 0.6480] 0.6517 
0.6736 | 0.6772] 0.6808] 0.6844] 0.6879 
10.5 | 0.6915| 0.6950| 0.6985] 0.7019| 0.7054] 0.7088] 0.7123] 0.7157| 0.7190| 0.7224 


| 0.6 | 0.7257| 0.7291| 0.7324| 0.7357| 0.7389| 0.7422| 0.7454| 0.7486 | 0.7517 | _0.7549 | 


0.8238 


0. 8 0. 7881 0. 7910 0. 7939 
ae 0.8159 0.8186 0.8212 


0.8907 


0.8264 


0.8925 


0.8289 0.8315 0.8340 0.8365 0.8389 
BR re Ree RT TTT 


0. 8849 0. 8869 0. 8888 
0.9032 0.9049 0.9066 


0.9082 


0.9099 


0.8944 0.8962 0.8980 0.8997 0.9015 
0.9115 0.9131 0.9147 0.9162 0.9177 


pence pees [atte errs sees ne nears eevee | aval 
| 1.6 | 0.9452| 0.90463] 0.9474| 0.9484| 0.9495 | 0.9505 | 0.9515 | 0.9525 | 0.9535 | _0.9545 | 


0.9582 


0.9591 


1.7 0.9554 0.9564 0.9573 
1.8 0.9641 0.9649 0.9656 


0.9664 


0.9871 


0.9671 


0.9875 


0.9599] 0.9608] 0.9616] 0.9625] 0.9633 
0.9678 | 0.9686 | 0.9693| 0.9699] 0.9706 
| 1.9 | 0.9713| 0.9719| 0.9726] 0.9732] 0.9738] 0.9744] 0.9750] 0.9756| 0.9761| 0.9767 


| 2.0 | 0.9772| 0.9778] 0.9783| 0.9788| 0.9793| 0.9798| 0.9803| 0.9808 | 0.9812 | _0.9817 | 
| 2.1 | 0.9821| 0.9826] 0.9830| 0.9834| 0.9838 | 0.9842| 0.9846 | 0.9850 | 0.9854 | 0.9857 | 


0.9878 


0.9861 0.9864 0.9868 
0.9893 0.9896 0.9898 


0.9901 


0.9904 


0.9906 


0.9881 0.9884 0.9887 0.9890 
0.9909 0.9911 0.9913 0.9916 


| 2.4 | 0.9918| 0.9920] 0.9922 | _0.9925| _0.9927| 0.9929| 0.9931 | 0.9932 | _0.9934| _0.9936 | 
25 | 0.9998 | 0.9940| 0.9941 | 0.9943 | 0.9945 | 0.9946 | 0.9948 |_0.9949 | 0.9981 | _0.9952| 


29 [o.se81 | 0.9662 | 0.9982 | 09993 | o.s964/| 0.9660 | 0.9665 | 0 9996 | 0.086 | ~ 0.9666 
| 3.0 | 0.9987| 0.9987| 0.9987 | 0.9988 | 0.9988 | _0.9989| 0.9989 | 0.9989 | _0.9990 | _0.9990 | 


0.9991 


0.9992 


0.9994 


0. 9990 0. 9991 0. 9991 
0.9993 0.9993 0.9994 


0.9999 


0.9994 


0.9999 


0.9992 0.9992 0.9992 0.9993 0.9993 
0.9994 0.9994 0.9995 0.9995 0.9995 
0.9995 0.9995 0.9995 0.9996 0.9996 0.9996 0.9996 0.9996 0.9996 0.9997 


ee er ee 
| 35 | 0.9998| 0.9998] 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | 0.9998 | _0.9998 | _0.9998 | 


3.6 0.9998 0.9998 0.9999 
3.7 0.9999 0.9999 0.9999 


0.9999 


0.9999 


0.9999 0.9999 0.9999 0.9999 0.9999 
| 3.8 | 0.9999{ 0.9999| 0.9999| 0.9999 _0.9999| _0.9999| 0.9999 0.9999 | _ 0.9999 | _0.9999 
| 3.9 | 1.0000[ +t.0000[ +0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] 1.0000] _ 1.0000 
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Critical Value of ¢ 
For a particular number of degrees of freedom, entry represents the 
critical value of t corresponding to a specified upper-tail area (a) 


Degree of Upper Tail Areas 


Freedom | ____025] Oa] ~——SC*é~“‘OSY’C*OWC#C#éU«O25]~—=SC=~=“‘éOY’;C~COW#C*C‘«t«OOS 
p_2 | _ostes| 1.8856] 2.9200, _4.3027[ 6.9646| 9.9248 | 
P3 | _o7e49[__1.6377| 2.3834 3.1824 _4.5407| 5.8409 | 
407407 [15332] 2.13ta | =a 7764| 3.7460 | _—_4.6041 | 
Ps | o7ee7[__1.4759| 2.0150 2.5706 _3.3649| 4.0321 | 
p6 | ovi7e[_14s98 | 1.9432[ 2.4469 3.1427 | 3.7074] 
[3 [ _o70e4[_13968| 1.8505 2.3060 2.8965 | 3.3554 | 
P39 | _o7027 [1.3830 | ___tess1|—«a2e22 [=i B24 | _—8. 2498 | 
4 


0.6796 1.2994 1.6772 2.0106 2.4066 2.6822 
0.6795 1.2991 1.6766 2.0096 2.4049 2.6800 
50 0.6794 1.2987 1.6759 2.0086 2.4033 2.6778 

| 60 | CG 7BG | 1.2958] 1.6706 | 2.0003 | 2.3901 | 2.6603 | 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do 
so may result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been 
returned. 
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